Energetics and the electronic structure of various types of single walled carbon nanotubes have been investigated by using Density Functional Theory and mainly Armchair [n,n], zigzag [n,0] and chiral [n,m] C 40 H 20 nanotubes have been considered. Calculations show that the armchair isomer is the most stable among the three types known and they further reveal the factors that stabilize this isomer. Nucleus independent chemical shift calculations indicate the aromaticity of the individual hexagonal rings in the carbon nanotubes and through that explain the extent of electron delocalization in them.
Introduction
Extensive research had been conducted both experimentally and theoretically on carbon nanotubes (CNT) since their discovery by the electron microscopy 1 . This discovery
Results and Discussion
Possible ring structure of single walled carbon nanotubes(SWCNT) are drawn in respectively. The A form has 2 full aromatic benzene rings and 1 repulsive hydrogen pairs only. These results are listed in Table 1 along with their calculated relative energies, frontier orbital energy (FOE) gap and delocalization energy. The corresponding bond lengths are given in Table 2 . The curvature effect of armchair SWCNT has been shown in Fig 2. Calculated energy values show that the armchair isomer is the most stable. Choosing this isomer as reference, relative energies of other isomers are presented in Table 1 . These values show that the A is the least stable one. E isomer is less stable by 2.1 kcal/mol than F.
The difference in energy is due to the number of C=C outer bond (marked in figures as 'a') of the molecule. Optimized structures show that in all the isomers the bond labeled as 'a' measure 1.35 Å that is comparatively shorter than all other bonds. The bond labeled d
( Fig.1c) that is connecting the two rings is much longer (1.452 Å) in F isomer and slightly higher for other isomers as shown in the Table 2 . The Frontier Orbital Energy (FOE) gaps also reveal that their gap for the F isomer is higher than the other isomers.
We also have evaluated the curvature effect of the F nanotube since it is the most stable one. We have taken planar C 42 H 24 molecule and calculations have been carried out at different radius and obtain a nice correlation with the mechanical strain model shown in Fig   2. The same work has already been done using band structure calculation 11 and our DFT result is in good agreement with their result.
However it is still not clear what factors influence the stability of the geometries.
Thus, we have extended our calculation to find out the delocalization energy of the molecule.
NBO has been used to evaluate the delocalization energy. According to the NBO procedure, calculations have been carried out for the all the geometries and the results are in good agreement with their total energies. The computed delocalization energies are presented in Table 1 . It shows that F is the most stable one which has a delocalization energy of 2742.48 kcal/mole. The second most stable geometry is the E and the least stable one is A, which is 9537.81 kcal/mol above the F isomer.
Positive NICSs denote antiaromaticty and negative NICSs denote aromaticity.
Depending on the ring environment the NICSs value change as shown in the benzenoid ring and it all falls in the same category (-7.45ppm ). NICS at center of the geometry reveals that it is a paratropic compound; the results are presented in Table 1 . 
Conclusions
In summary, computed total energy, delocalization energy analysis, FOE gaps, NICS and the C-C bond length clearly confirm that the F structure is the most stable one. The other geometries are in the following decreasing order of stability E > D > C > B > A.
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